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Introduction
The high persistence of unemployment in the developed countries since the first oil shock has produced an intense debate about the different theories explaining unemployment behaviour. On the one hand, some traditional theories (Friedman, 1968 , Phelps, 1967 assume that fluctuations in unemployment are stationary around a natural rate. Occasionally, these fluctuations may be permanently changing the natural rate of unemployment from one level to another. On the other hand, the hysteresis hypothesis (Blanchard and Summers, 1986, 1987) assumes that shocks in unemployment have a permanent effect on the level of the variable, implying that unemployment is nonstationary.
The concept of persistence might be considered somehow a conciliating theory.
Persistence implies mean reversion, even if the speed of adjustment towards the equilibrium level is slow, thereby being a special case of the natural rate hypothesis. At the same time, the hysteresis theory is also closely related to the concept of persistence, insofar as it takes long time for the shocks to disappear completely. In this context, the unemployment series is modelled by autoregressions (with the roots close to the unit circle) or by some other techniques like fractional integration.
The sources of European unemployment persistence have been examined in a number of papers. Some of them highlight the presence of persistence mechanisms that lead the current equilibrium unemployment rate (UR) to be positively related to previous realizations of unemployment (Cf. Bean, 1997; or Jimeno and Bentolila 1998 for the case of Spain). The goal of this paper is not to explain those mechanisms, but simply to examine the degree of aggregate and regional UR persistence in Spain, for the period 1976-2004.
Previous studies have examined the unemployment persistence from an aggregate approach, using time series techniques. The degree of persistence has been usually measured through the estimated coefficients of AR(I)MA models. (Blanchard and , 1986, and Barro, 1988) . More recently, new developments in econometrics have studied unemployment persistence through fractionally integrated (ARFIMA) models. (See,
i.e., Tschernig and Zimmermann, 1992; Crato and Rothman, 1996; Caporale and Gil-Alana, 2002; and Gil-Alana, 2001a, 2002) .
The study of unemployment persistence also requires accounting for regional disparities. As stated by Blanchard et al (1995) , the most striking fact in Spanish regional trends is not just the difference in unemployment rates across regions, but rather the persistence of these differences. In fact, regional considerations might help us to understand more deeply the nature of unemployment persistence.
The interest for revisiting the Spanish case is unquestionable given its high UR.
More importantly, Spain is an obvious laboratory where to apply our regional approach, since regional discrepancies of rates between provinces are enormous. In the last quarter of 2004 various southern provinces (like Badajoz, Córdoba, Jaén and Cádiz) had UR above 20%, whereas others (Navarra, Lleida, Rioja, Soria and Teruel) presented rates of less that 5%, far below the average UR in Europe (which in 2004 was 9.2% for the EU-25 zone).
In summary, this paper aims not just to analyse thoroughly the Spanish experience, but to do it in a comprehensive way by adopting different perspectives and using a broad array of empirical devices. Should the same result be achieved from diverse approaches, the conclusion could be stated in a very consistent way. Hence, this study is challenging as far as it can be used to validate the accuracy of some recent empirical methods that we have employed. The outline of the paper is as follows: Sections 2 and 3 address the concept of persistence in time series and cross-section / panel data models respectively. Section 4 describes the data and presents the empirical results, while Section 5 concludes. (1) where u t is the UR series we observe; L is the lag-operator (Lu t = u t-1 ) and v t is i.i.d.
Note that after recursive substitutions, (1) can be re-written as:
and thus, a 1-unit shock has a 1-unit effect on the future path of the series.
Let us suppose now that v t in (1) is an ARMA(p, q) process of form:
with all the roots of p (L) within the unit circle and all the roots of G q (L) within or in the unit circle. In such a case, v t can also be expressed in terms of a MA(H) representation, 
and the coefficients b j will slowly (in fact, exponentially) decay to zero. These coefficients are usually associated with the short run dynamics of the series. In light of this, it is crucial to correctly determine the order of integration of the series. Thus, if it is 1 (i.e, a unit root with or without ARMA components) the series is said to be persistent as opposed to the case of simple stationary ARMA structures, where the effect of shocks disappears in the future. In the latter case the series is said to be I(0) since the order of integration is 0. Note that here persistence is measured by the impulse responses in (4) (the b j -coefficients). Thus, i.e., if u t is a stationary AR (1) and the higher is the AR coefficient , the higher is the persistent behaviour of the series, though disappearing in the long run as long as . 1 < Among the many procedures for testing unit roots, the tests of Dickey and Fuller (ADF, 1979) are the most widely used. These tests involve the regression of the firstdifference of the series on its lagged level and k lagged first differences. To select the value of k, the Ng and Perron (2001) procedure is applied. The starting upper bound, k max , is then determined by applying the Schwert (1989) criterion. In addition to ADF tests, we can also employ a DF-GLS test, which is a modified Dickey-Fuller test in which the series has been transformed by GLS regressions. For the latter tests, we can use the interpolated critical values proposed by Elliot, Rothenberg and Stock (1996) .
In view of the previous discussion the classic approach to the time series persistence consists of determining if the series is nonstationary I(1) or stationary I(0), and, in the latter case, examining the coefficients that are associated with the short run dynamics. However, in the last twenty years a new model has emerged that avoids the strong dichotomy produced by the I(0) and I(1) specifications. This is because the number of differences required to get I(0) stationarity may not necessarily be an integer value (usually 1) but is possibly a real value.
We define a I(0) process {v t , t = 0, ±1, …} as a covariance stationary process with spectral density that is bounded and bounded away from zero at the zero frequency. In such a case, u t is I(d) if:
where d can be any real value. Note that using the Binomial expansion: with c 0 = 1, and c j decaying to zero at a hyperbolic "slow" rate (if d < 1). Therefore the parameter d also plays a crucial role in describing the time series persistence: the higher the d is, the greater is the persistent behaviour or the series. Similar to the unit root case (d = 1), v t in (7) can be extended to allow for short run dynamics, decaying exponentially to zero.
Attempting to summarize some of the literature on hysteresis and persistence on unemployment, Gordon (1989) defined full hysteresis as the case of a unit root and persistence as stationarity AR. In that study, he concludes that no evidence of full hysteresis was found in five countries (France, Germany, USA, Japan and the UK) for the time period 1873 -1986 . Graafland (1991 stated that, in the 80s, the labour market in the Netherlands was characterized by high and persistent level of unemployment. Lopez et al. (1996) reported that monthly unemployment in Spain (1976m6-1994m10) was consistent with hysteresis. On the other hand, Nott (1996) did not find evidence of hysteresis in Canada, while Wilkinson (1997 ) did. Mitchell (1993 examines hysteresis for the OECD countries, and Leon-Ledesma (2000) analyses the case of the US states and the EU countries. Other studies on unemployment hysteresis are Song and Wu (1997) , Roed et al. (1999) and Roed (1999) , who proposes an alternative way of modelling unemployment hysteresis in which permanency is viewed as a continuous phenomenon. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Cross-section and Panel data persistence
Cross-sectional techniques may help to examine if regional UR are persistent of not. In the context of regional convergence, unemployment persistence could be evaluated by computing mean regressions of regional UR. In the regressions, the dependent variable is obtained after taking differences of the UR, where the length of the spell for which the differences are taken changes. This procedure was employed by Blanchard and Katz (1992) and Bertola and Ichino (1995) . The estimated models are of the form:
where u i q is the UR in region i at the starting period q, and t u i is the change in the UR in that region over the following t periods. If the cross-sectional coefficient of the initial UR ( ) becomes more negative when the length of the spell increases, it means that regional UR are not persistent (since their reversion towards the aggregate mean is stronger over longer intervals).
Regarding panel data methods, some developments can also be implemented so that we may benefit from the better statistical properties associated with large samples. Panel data analysis permits us extracting greater information from the data and, more importantly, taking into account the possible influence of individual heterogeneity components. In particular, by isolating the unobservable individual heterogeneity, the fixed and random effects models filter the impact that these unobservable elements have upon the dependent variable.
Given the temporal dimension of the data and the nature of unemployment persistence itself, it seems imperative to specify and estimate the dynamic structure of the model. Accordingly, we also implement the technique proposed by Arellano and Bond (2003) is consistent under the alternative that only a fraction of the series is stationary.
Data and results
Data on unemployment were obtained from the EPA (Encuesta de Población Activa. Panel data analysis is carried out using a set of 5,700 observations for 114 quarterly periods and 50 provinces.
INE, Spain
To measure unemployment persistence at the regional level, the analysis can be based on absolute regional UR or, alternatively, on regional relative UR. (The latter uses differentials; that is, the regional UR minus the national UR rate). Given our interest for examining unemployment persistence in Spain as a whole, we have chosen the first route. Other results based on the two approaches can be found in Jimeno and Bentolila (1998) .
Results based on time series approaches
According to the classic (time series) perspective we first determine if the unemployment series is stationary or not. A visual inspection at the series, displayed in are also displayed in Figure 1 , and they show a very slow decay to zero. Moreover, the periodogram presents the highest value at the lowest frequency. This may be an indication that first differences are required, implying thus nonstationarity I(1).
Nevertheless, these features might also be the result of a stationary AR process with the roots close to the unit circle.
[Insert Figure 1 about here]
Several methods have been proposed for testing the hypothesis of a unit root. Table   1 displays the results of the ADF and DF-GLS tests for the whole country as well as for each of the 17 regions. The latter were computed using Elliott-Rothenberg-Stock (1996) efficient test for an autoregressive unit root, which has a better overall statistical 3 Spain is divided into 50 provinces, which are gathered in 17 regions, with different cultural traditions and political autonomy: Andalucía, Aragón, Asturias, Baleares, Canarias, Cantabria, Castilla-Mancha, Castilla-León, Cataluña, Valencia, Extremadura, Galicia, Madrid, Murcia, Navarra, País Vasco and Rioja. performance. The procedures were carried out for the model with and without trend, and they include as many lagged first differences as indicated by k in columns (1) and (4). The tests provide no evidence against the unit root hypothesis: the unit root null cannot be rejected for any of the 17 regions at the 1%, and not even at the 5% significance level.
[Insert Table 1 about here]
However, the method presented above has very low power if the alternative is an AR process with the roots close to the unit circle (Campbell and Perron, 1991; DeJong et al., 1992) , but also if they are of a fractional form (Diebold and Rudebusch, 1991; Hassler and Wolters, 1994; Lee and Schmidt, 1996) . 4 Hence, we also use as a measure of persistence the fractional differencing parameter d, as described in Section 2.
The first two values in the first row in Table 2 display the estimates of the AR parameter assuming that d = 0 and that y t follows a non-seasonal and a seasonal AR (1) process.
5
We observe that in both cases the coefficients are very close to 1: it is 0.9944 in the non-seasonal case, and 0.9518 with a seasonal AR(1) process. In the right hand side of the table we display the estimates of d based on a parametric approach of Robinson (1994) . (See Appendix A for a full description of this procedure). The latter method uses a Whittle function, which is an approximation to the likelihood function.
Since it is parametric, we have to specify the functional form of the I(0) disturbances u t in (7). We try with white noise, Bloomfield and seasonal AR(1) v t . The model of
Bloomfield (1973) is a non-parametric way of modelling v t that produces autocorrelations decaying exponentially as in the AR case (See, e.g., Gil-Alana, 2001b).
We observe that for the three cases the values of d are much higher than 1, ranging 4 See also Cook (2002) for spurious rejections using Dickey-Fuller tests. (Robinson, 1995 ; See Appendix B) along with the 95% confidence interval corresponding to the I (1) hypothesis. It is semiparametric in the sense that we do not specify any functional form for the I(0) disturbances v t . We see that practically all values are above the I(1) interval, implying orders of integration higher than 1, which is consistent with the results based on the parametric approach.
Next, we wonder if the unemployment persistence in Spain has experienced any substantial alteration along the last three decades. In other words, we are concerned with the possibility of a structural break in the data, since a number of institutional changes have taken place during this period. Various techniques can be applied in order to test structural shifts in regional UR (see, e.g., Baddeley, 1998 , who studies the impact of the 1980s recession on regional unemployment in Britain). We employ here a methodology suggested by Hsu and Kuan (2004) , testing simultaneously the order of integration (d) and the time of the break, which, in this context, is a single mean shift. (Appendix C).
[Insert Figure 3 about here]
The upper part of Figure 3 displays the estimates of the time break across the bandwidth number m. We see that in all except two cases, the break takes place at the fourth quarter in 1993. The lower part of the figure refers to the order of integration of the series and the results are to some extent ambiguous. If the bandwidth number m is smaller than T/4, the order of integration is strictly higher than 1, however, if m > T/4, the values are within the I(1) interval. Thus, it seems that once the break is taken into account the evidence of orders of integration higher than 1 is not as clear as before. In any case, from the analysis of the results presented so far it seems that unemployment, at an aggregate level, is nonstationary, with an order of integration equal to or larger than 1, supporting thus the hysteresis hypothesis in the unemployment series for Spain.
Next, we examine the persistence of UR at a regional level. Starting with the AR coefficients, we see (Table 2) Performing the parametric procedure of Robinson (1994) (in the right hand side of the table) the most noticeable features are first the fact that for Baleares, the unit root null hypothesis is rejected in favour of smaller orders of integration. This may be related to the tourism sector, which is highly predominant in this region. On the opposite side we find that Cataluña, País Vasco and Madrid, precisely among the most industrialized areas of Spain, are the regions where d is found to be higher than 1. [Insert Table 3 about here] 6 Though not reported in the paper we also examined the orders of integration of unemployment disaggregating the series by sectors. It was found that the lowest degree of integration was obtained for the Services sector. On the other extreme, Industry had the highest levels of persistence. Tolvi (2003) found that unemployment in Finland is less persistent for females and young people. We leave for future research the analysis of persistence for groups of age and sex in Spain. In view of the potential presence of a break taking place at 1993q4, we compute again, in Table 3 , the parametric approaches but using now data ending at 1993q4. We see here that values of d higher than 1 are once more obtained for Cataluña, Valencia, Aragon, Madrid and País Vasco. However, for the aggregate as well as for most of the regions, the order of integration is higher in this period compared with the whole sample, meaning that persistence might have been reduced since 1993q4 onwards.
We can summarize the previous results by saying that unemployment in Spain is highly persistent, a result that is inferred from the ADF and DF-GLS tests. More significantly, when using autoregressions, the coefficients are very close to 1, while when adopting fractionally integrated approaches, the values of d are higher than 1 in all cases. Besides, if a break is taken into account, it seems to take place at 1993q4, and the level of persistence declines from that period onwards. From a regional perspective, Baleares presents the lowest degree of persistence, due possibly to the influence of the tourism sector, predominant in this region. On the contrary, some of the most industrialized areas (Cataluña, Madrid and País Vasco) are those with the highest levels of persistence.
Our results are so far consistent with other previous studies on unemployment in Spain (e.g. Jimeno and Bentolilla, 1998) , finding evidence of high levels of persistence at both aggregate and regional level. One explanation to this evidence might be the low geographical labour mobility observed in Spain during the considered period (e.g. Garcia-Rubiales, 2005 ). This idea is congruent with the results for Baleares, which is presumably the region with the highest labour mobility and the lowest UR persistence.
Results based on cross-section and panel data approaches
The analysis made so far is based exclusively on time series approaches. Yet, the nature of unemployment persistence can be better understood exploiting the information Following the lines of previous studies (Jimeno and Bentolila, 1998; Wu, 2003;  etc.), we offer an initial flavour of Spanish unemployment persistence in Figure 5 . This scatter graph represents provincial UR (annual averages from quarterly data), for different years, against the corresponding records for the year 1976. The positive slope in all the graphs of Figure 5 means that the ranking of provinces according to their UR has remained noticeable stable over the years. This fact suggests a high degree of persistence of regional unemployment differentials, which is noticeable broader than expected within an integrated economy.
[Insert Figure 5 and Table 4 about here]
To get a more accurate perception of this issue, Table 4 gathers the estimated coefficients for several regressions between provincial UR for two different years. In all cases, the significance of the estimated coefficients is remarkably strong as well as the 7 Some major economic and political events in Spain are summarized by Bentolila and Blanchard (1990) In addition, we also compute mean regressions of regional UR. The results vary depending both on the length of the spell for which the differences were taken (indicated in rows) and on the starting period (in columns). The results in Table 5 report the point estimates and t-statistics of [ from cross-sectional regressions starting at different time periods. The estimations were computed for the annual averages obtained from quarterly data. The constant is not shown and absorbs the effects of aggregate UR changes.
[Insert Table 5 about here]
The results manifest an interesting contrast. If we take 1976 as the starting year, the values are positive and statistically significant up to the point in which we have a spell of length 24 years. (In fact, we have to wait 28 years to find a negative sign). It means that extremely high persistence exists, since reversion towards the aggregate mean takes long time to occur. The analysis of column (2) suggests that strong persistence still exists, at least, until 1996, whereas the negative signs right from the first row of columns (3), (4) and (5) indicates a change of behaviour in the unemployment persistence. It is certainly the case for the starting year 1994, in which reversion towards the aggregate mean is much faster than in previous periods. When considering the starting years 1988 and 1994, we realise that the negative coefficients become significant after 10 and 4 years respectively, suggesting that regional unemployment persistence is lower since 1998 onwards. This result In summary, the previous results allow us to conclude that the dispersion of regional UR has persistently increased in Spain during the 80s, but it has experienced a reverted trend at the mid of the 90s. It has declined perhaps since 1994, and undeniably since 1998.
Up to now, we have studied unemployment persistence either adopting time series or cross-sectional methodologies. Next, we focus on panel data results. Table 6 collects the OLS and GLS estimates for the pooled model. Given that the estimations may have problems of heteroskedasticity, the former estimates were computed for robust standard errors, while the GLS estimations were performed specifying a heteroskedastic error structure.
[Insert Table 6 about here]
The results in Table 6 , columns (3) and (6), include 17 dummies corresponding to the regions. The magnitude of the AR(1) coefficient, close to one in all the models, corroborates the strong persistence of Spanish unemployment, which is slightly lessen whenever regional dummies are present. More interestingly, the temporal dummies, that were included to explore breaks in unemployment behaviour, suggest a positive variation in 1982, whereas they manifest a significant decrease in 1994 and 2000. Note that this is again consistent with a break taking place in the last quarter of 1993, as time series analysis pointed out. It is also consistent with the conclusions reached from the cross-sectional results of Table 5 .
In any case, the information contained in the data has not yet been fully exploited, and could be enhanced by applying the fixed and random effects models. Table 7 collects, in columns (7) and (8), the results for the fixed effects model, while columns (9) and (10) 8 First, in 1994 a number of changes took place. Economic circumstances were included in the reasons justifying individual dismissal procedures, which made it easier to occur. Unemployment benefit would come to be considered as taxable income and a range of issues on working conditions were no longer regulated. In that year the principle of causality was also re-established as a general rule for fixed-term contracts. Then, in 1997 a new permanent contract with lower dismissals costs was approved. [Insert Table 7 about here] Table 7 also shows, in Columns (11) and (12), the estimates obtained through the GMM technique of Arellano and Bond (1991) described in Section 3. The results were computed using robust standard errors to avoid heteroskedasticity.
9
Given that we deal with quarterly data, we have included in the model, as instruments, four lags of the dependent variable. We also display in Table 7 the statistics for the first-and second-order autocorrelation of the residuals (m 1 and m 2 , respectively). As expected, the residuals of the estimated equation show first-but not second-order autocorrelation.
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In summary, panel data analysis enables us to state that UR persistence in Spain has remained remarkably high in the last decades: the AR(1) coefficient is hovering around 0.95 for the majority of the estimated panel data models. It also suggests that the persistence might have experienced a substantial decline in 1994. A drawback of applying Arellano and Bond's (1991) procedure to our data set is that it is designed under the "classical" panel setting, where T is small and N is large, which is not the case in the present work.
Moreover, it imposes stationarity, while previous results presented in this work indicated that unemployment was nonstationary.
11
Finally, we perform panel unit root tests, which provide dramatic improvements in power compared to performing separate unit root tests for each individual series. In Table 8 9 On the other hand, the Sargan test from the one-step homoskedastic estimator rejected the null hypothesis that the over-identifying restrictions are valid, but this could be due to heteroskedasticity. 10 The presence of first-order autocorrelation in the differenced residuals does not imply that the estimates are inconsistent, while it would be the case if the second-order autocorrelation were found. See Arellano and Bond, 1991, pp. 281-2. 11 Note, however, that even with the novel techniques used here, it is still statistically difficult to distinguish between nonstationarity (with a unit root) and stationarity with AR coefficients close to the unit circle. Table 7 , exhibited important differences between regions and, therefore, a common constant for the whole panel should not be included. Instead, the estimations allow for heterogeneous intercepts.
[Insert Table 8 about here]
Recall that the ADF and DF-GLS tests for time series failed to reject the unit root null for all regions. However, the low power of these tests against the stationary alternative, when the process is near-integrated, is a well-known problem (see, for instance, León-Ledesma and McAdam, 2004) . Now, using a panel data set, we apply more powerful procedures and benefit from a reasonable large panel, collecting 50 provinces and 114 time periods. The degree of persistence for each individual regression error is allowed to vary freely across the 50 provinces.
The LLC (2002) paper proves that their t-star statistic is standard normal under the null of nonstationarity. We have included in equation (10) as many lagged first differences, for each province, as indicated by k in Table 7 . Since Table 7 was computed for the regions, we assume here the same k for all the provinces comprised in the same region.
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The results in Table 8 indicate that, once again, we cannot reject the unit root null for aggregate Spanish unemployment, implying that the question about unemployment persistence in Spain finds again an affirmative answer. Next, we make up panels gathering all the provinces which belong to the same region, 13 even if most of them do not reach to the 8 or 10 individuals, 12 The estimations based on different k for each individual (instead of enforcing the same k for all the provinces within the same region) yielded very similar results and are not shown. 13 The devise of grouping "ad hoc" sub-panels for particular purposes, has been applied even for the case of just a few individuals (Cf. Culver and Papell, 1997) . The shorter is the panel, the more difficult is that the cross-section variation helps to reject the unit root null, but whenever it happens, the result is very strong. Note also that LLC (2002) test is to some extent accurate for small panels, since "the normal distribution provides a good approximation to the empirical distribution of the test statistic in relatively small samples". which is a minimum required to make an accurate implementation of the test. Then, we gather the provinces in groups of 8 or 9, attending mainly to the value of k in Table 1 .
It is meaningful the fact that there are some regional panels for which the unit root null is not rejected.
14 Not surprisingly, they correspond precisely to those regions for which fractional integration methods reported a greater degree of UR persistence: Cataluña, País
Vasco and Madrid. The corresponding P-value, for the model without time trend in column (3), indicates that there is a certain significant probability of failure of rejecting the unit root null, which is consistent with the finding that these three regions present the strongest unemployment persistence. More significantly, the P-value for the panel gathering these three regions together is as high as [0.031] for the model without trend.
Note, on one hand, that LLC (2002) test has been criticised for assuming, under the alternative of stationarity, that all cross-sections converge to the equilibrium at the same speed of adjustment. That should not be a serious problem in the present paper as far as we are precisely interested in the cases in which we fail to reject the null hypothesis of unit roots. On the other hand, if some degree of heterogeneity between panels exists, the prescribed test procedure is the IPS (2003) unit root test. Even though the properties of both types of tests depend upon the independence assumption across individuals, we venture that they may be of some help in some applied studies like this.
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The results of these tests, shown in Table 9 , yield basically the same conclusions than those in Table 8 . In all the models we have included 8 lagged first differences.
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The tests clearly fail to reject the unit 14 That is not the case for the majority of the regions, implying that the individual unemployment series included in those regions should be considered I(0). This panel-based test could not be carried out for the case of regions containing a number of provinces smaller that 3. 15 As stressed by Strauss (2003) , subtracting cross-sectional means to remove common time specific effects is a quite common procedure but, if there is heterogeneity in the cross sectional correlation, it will only partially reduce the problem. Regarding the LLC test, it requires independence across individuals, assumption that can be somewhat relaxed to allow for some degree of dependence by including timespecific intercepts, which does not affect the limiting distributions of the test (Cf.: LLC, 2002, p. 13) . 16 Note that IPS (2003) 
Concluding comments
In this paper we have examined the persistence of Spanish unemployment in the last three decades, paying especial attention to the regional unemployment persistence. Regarding the first conclusion, the high level or persistence at both aggregate and regional level in Spain is probably similar to the Italian experience, whereas it is in For the case of Spain, geographic labour mobility should certainly be taken into account. Since the time in which Spain became a democratic country in 1975, a persistent characteristic of its labour market has been the low rate of interregional immigration, despite of the disparities in the UR across regions (Jimeno and Bentolila, 1998) . Garcia-Rubiales (2005) moves along the same position when states that Spanish unemployment is more closely linked to the lack of labour mobility than to institutional rigidities.
17
We venture that the lack of labour mobility across Spanish regions could be the root of not just of high UR level but also of high unemployment persistence. Note that they are different concepts, since high persistence in a region can be experienced 17 This can be related to the number of temporary jobs too. Spain is the EU member with the highest level of temporary employment, which affects the duration distribution of unemployment (Cf. Guell, 2003) .
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Since 1995, the Spanish employment rate has increased briskly by more than 13%, standing now close to 60%. This might be the main reason for the structural break that we have found around 1994. Moreover, the UR in Spain, although still the highest in the Euro-area, has been steadily falling from its peak of around 23% in 1994 to slightly above 11% in 2003. The positive change in labour market outcomes with respect to past trends might also be explained by: (i) the stability-oriented policies associated to the EMU membership; (ii) the labour market reforms as well as the moderation in nominal 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 and (8) is:
where T is the sample size and:
Note that z t in (A1) is a (kx1) vector of deterministic variables that might include an intercept (i.e. z t = 1) or an intercept and a linear time trend. Also, â and Â in the above expressions are obtained through the first and second derivatives of the log-likelihood function with respect to d (see Robinson, 1994 , page 1422, for further details). I( j ) is the periodogram of u t evaluated under the null, i.e.:
; ' ) 1 (
and g is a known function related to the spectral density function of u t :
Appendix B
The Whittle estimate of Robinson (1995) is implicitly defined by:
where m is a bandwidth parameter number. . Hsu and Kuan (1998) The large sample standard error under the null hypothesis of no autocorrelation is 1/#T. The periodogram was computed based on the discrete Fourier frequencies fj = 2gj/T. 
FIGURE 2
Estimates of d based on the Whittle semiparametric approach of Robinson (1995) The horizontal axe refers to the bandwidth number while the vertical one corresponds to the estimates of d.
FIGURE 3
Estimates of the time break and the fractional differencing parameter a) Estimates of the time break The horizontal axe refers to the bandwidth number m while the vertical is the estimated time break in the upper plot and the estimated values of d in the lower plot. In the latter, we also include the 95% confidence interval of the I(1) hypothesis. c) Remaining regions: Andalucía; Asturias; Canarias; Cantabria; Castilla-León; Castilla-Mancha; Extremadura; Galicia; Murcia; Navarra and Rioja. The horizontal axe refers to the bandwidth number while the vertical one corresponds to the estimates of d. In bold those values which are higher than in Table 3 (based on whole sample size). 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
